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METHOD AND NETWORK ELEMENT FOR CONNECTING A SUBSCRIBER TO A CELLULAR TELECOMMUNICA- 
TIONS NETWORK 

The invention relates to a method and network element for connecting subscriber 
apparatus, such as conventional subscriber apparatus of a fixed telephone network, 
to a mobile network. The invention is advantageously applied to a GSM network, 
5 for example. 

A prior-art solution is disclosed in patent EP-779 757. Said document discloses a 
solution in which the users of a fixed telephone network are offered an arrangement 
where the users of fixed subscriber apparatus can obtain the same services as the 
users of a mobile network. The patent discloses a method in which a SIM card can 
10 be placed in a fixed subscriber apparatus. By means of the SIM card the fixed sub- 
scriber apparatus can be connected to a mobile switching center whereby the sub- 
scriber's subscriber data can be stored in a visitor location register. 

However, the invention disclosed in said EP-779 757 has some drawbacks. In the 
solution according to the invention disclosed in EP-779 757, the user has to acquire 

15 a new subscriber apparatus in order to have access to the mobile network services. 
This is due to the fact that the access to the mobile network services is in said in- 
vention based on the presence of a SIM card in the subscriber apparatus. The cost of 
new subscriber equipment will be paid direct by the end user. Moreover, in the ar- 
rangement disclosed in said publication only fixed subscriber apparatus can be 

20 attached to the mobile network. 

An object of this invention is to make possible the connection of various subscriber 
apparatus, such as conventional telephones, to a mobile network. Another object of 
this invention is to make possible the connection of fixed telephone networks to a 
mobile network. Yet another object of this invention is to make possible the con- 
25 nection to a mobile network of radio communication networks different from the 
mobile network serving as the host network. 

These and other objects of the invention are achieved by a separate network element 
connected to a mobile network such that the subscriber apparatus, telephone net- 
work or other entity, which is to be connected to the host network, is connected to 
30 said network element. Towards the host network the network element emulates the 
desired host network interface or apparatus and towards the subscriber apparatus or 
network to be connected to the host network the network element emulates the 
service entity or interface required by the subscriber apparatus. Advantageously the 
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network element comprises a memory element storing the additional information 
possibly needed in the different emulations. 

The method according to the invention is characterized by what is expressed in the 
independent claim directed to the method. The network element according to the 
5 invention is characterized by what is expressed in the independent claim directed to 
the network element. Other preferred embodiments of the invention are presented in 
the dependent claims. 

By means of a separate network element connected to a mobile network it is 
possible to provide the users of a subscriber's network, such as a fixed telephone 

10 network, with the services of the subscriber's network through a mobile network. In 
a preferred embodiment of the invention the network element is designed to 
function in such a manner that the mobile network regards the subscriber's network 
or a subscriber apparatus in the subscriber's network as an element or elements 
belonging to the mobile network. The operation of the network element is such that 

15 it emulates at least one mobile network element towards the mobile network. Con- 
versely, towards the subscriber apparatus the network element emulates the sub- 
scriber's network in question, thus producing the signals typical of the subscriber's 
network. 

An advantage of the invention is that by means of the network element according to 

20 the invention a given network can be connected to a mobile network. Such a net- 
work may be an interphone network, for example. An especially advantageous ar- 
rangement can be achieved in the case of sparsely populated areas, wherein a 
population center can be advantageously connected to the fixed telephone network 
through a mobile network. Costs will be saved by the fact that there is no need to 

25 bring the fixed telephone network to the sparsely populated area over a long dis- 
tance but calls can be placed using radio waves. The end user will also save costs as 
current low-cost subscriber apparatus, such as conventional phones, are very well 
suited to be used in connection with the network element. Moreover, comparing the 
acquisition cost of the network element and possible fixed subscriber apparatus with 

30 the cost of a mobile communications device, it can be seen that the cost of the net- 
work element and fixed subscriber apparatus is lower because of the rather simple 
technology used in them. Especially if the network element is purchased jointly by a 
population center, for example, telephone connections can be produced at very low 
costs. In addition to the fixed telephone network the above can be applied to other 

35 networks as well. 
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Another advantage of the invention is that the use of such a network element saves 
resources. For example in the case of a fixed network the resources of the telephone 
network of a given area must be dimensioned in accordance with all the fixed sub- 
scriber apparatus used in the area. Similarly, the resources of a mobile network in 
5 the same area need to be dimensioned according to all mobile communication 
devices existing in and possibly visiting the area. By means of a network element 
according to a preferred embodiment of the invention it is possible to combine the 
services of the fixed telephone network and the mobile network so that the total 
capacity for the switching center of a given area can be dimensioned according to 
10 the combined need, which is smaller than the sum of the capacities needed for sepa- 
rate networks. This can be generalized to apply to all separate telephone networks in 
which the network element can be used. 

A third advantage of the invention is that by means of an apparatus according to the 
invention an end user of a fixed telephone network can be offered a familiar fixed 

15 subscriber apparatus for connecting to the network. In spite of the fact that mobile 
communication devices are made more and more user-friendly there are still people 
who find these apparatus intimidating and esoteric and dare not or know not how to 
use them. Elderly people in particular find mobile communication devices too diffi- 
cult to use. People say, among other things, that these devices have too many and 

20 too small pushbuttons. It is just therefore that people would like to use their familiar 
fixed telephone apparatus everywhere, say, at the summer house, for example, and 
indeed the present invention provides a good solution for this. 

As far as the mobile network operator is concerned, the network element offers new 
ways of providing services. At present, an operator concentrating on mobile com- 

25 munications can only offer a mobile subscription with the associated services to a 
customer. With the new network element the operator can also offer simple and 
conventional telephone subscriptions in addition to other subscriptions and various 
services associated with them. This results in competition on the market as regards 
the provision and providers of different telephone subscriptions, which usually is 

30 good for the customer. 

Furthermore, an operator may provide the customer with a phone number that looks 
like a phone number of a fixed telephone subscription. In that case the subscriber's 
telephone subscription, as regards both the telephone apparatus and phone number, 
looks like a conventional fixed telephone network subscription. By means of a 
35 phone number that looks like a phone number of a fixed subscription it is possible 
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to eliminate the problem caused by the fact that many people are afraid to call a 
mobile phone, fearing, among other things, that it will be expensive. An operator 
could e.g. make a contract with a local phone company for the use of phone num- 
bers resembling fixed subscriber's numbers in subscriber apparatus connected to the 
5 network element or otherwise arrange the use of phone numbers typical of that par- 
ticular area. 

The network element according to the invention makes it possible to transport the 
user's subscriber identity from a mobile communication device to the network ele- 
ment whereby the subscriber apparatus connected to the network element functions 

10 as a user terminal. The user may also transport the subscriber identity in the oppo- 
site direction, i.e. transfer the subscriber data corresponding to the subscriber appa- 
ratus to a SIM card, and continue using the telephone subscription through a mobile 
communication device. Thus the network element according to the invention facili- 
tates the addition of mobility to fixed telephone networks as well as location up- 

15 dates from a fixed subscriber terminal to a mobile communication device and vice 
versa, and from a fixed subscriber terminal to a second fixed subscriber terminal. 

By means of the network element according to the invention the user of a fixed sub- 
scriber apparatus can be offered all services of a modem digital wire network. Typi- 
cally there are digital wire networks only in big cities at present. By means of the 

20 network element all these services can be offered to people living in sparsely popu- 
lated areas as well. Typical services in a digital wire network include call transfer 
and answering services, for example. There are other services, too. Moreover, con- 
sidering that the network element uses a mobile network, the user of the network 
element can be provided with all the mobile network services that can be controlled 

25 using the pushbuttons of a fixed subscriber apparatus. 

The invention will now be described in more detail with reference to the preferred 
embodiments presented by way of example and to the accompanying drawing 
wherein 

Fig. 1 shows an embodiment of the network element according to the invention, 
30 Fig. 2 shows an embodiment of the network element according to the invention, 
wherein conventional fixed subscriber apparatus are connected to the 
input side of the network element, 
Fig. 3 shows an embodiment of the network element according to the invention, 
wherein switching centers of a fixed telephone network are connected to 
35 the input side of the network element, 
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Fig. 4 shows an embodiment of the network element according to the invention, 

wherein a radio network is connected to the input side, 
Fig. 5 shows an embodiment of the network element according to the invention, 

wherein an interphone network is connected to the input side, 
5 Fig. 6 shows a network element according to the invention in a mobile network 

wherein the network element emulates a radio interface, and 
Fig. 7 shows a network element according to the invention in a mobile network 

wherein the network element emulates an interface between a base 

station and base station controller. 

10 

Like elements in the drawing are denoted by like reference designators. 

Fig. 1 illustrates an embodiment of the network element 1 1 according to the inven- 
tion. The network element 1 1 may be placed advantageously between two different 
networks, such as a mobile network and fixed telephone network, to emulate a suit- 
15 able interface for each network. The emulation may be advantageously realized 
using a microprocessor 14, for example, which has been programmed so as to 
produce at least the signals required by each network connected to the network ele- 
ment 11. 

The network element 1 1 may comprise in addition to the emulation block, such as a 

20 microprocessor 14, a switching block 12, such as a switching network circuit 12, 
input unit 16 and output unit 13. The function of the input unit 16 is to provide the 
necessary interface or interfaces at the input side of the network element and, con- 
versely, the function of the output unit 13 is to provide the necessary interface or 
interfaces at the output side of the network element. For example, in an embodiment 

25 of the invention the input unit may comprise one or more analog line interface cards 
(LIA). The function of the switching network circuit 12 is advantageously at least to 
switch speech signals and, thus, telephone calls. 'Switching' may here also mean 
that while there may be a great number of subscriber apparatus connected to the 
input unit 16 of the network element 11, the network element 11 would still be able 

30 to connect the calls, utilizing prior-art technology, to the outlets of the output unit 
13, i.e. to the mobile network signal lines connected to the output unit of which 
there may be less than there are inlets at the input side, i.e. signal lines in the system 
connected to the mobile network. In this case, the mobile network signal lines may 
be e.g. speech channels of the mobile network. 'Input side' here refers to that side 

35 of the network element 11 which is not connected to the host network and, con- 
versely, 'output side' refers to the side connected to the host network. So, in addi- 
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tion to or in parallel with switching functions the network element may include con- 
centrating functions as well. 

In this description, 'host network' refers to the mobile network or its part, such as a 
core network (CN), to which the entity to be connected, which typically is smaller 
than the mobile network, is to be connected by means of the network element 11. 

In addition to the components mentioned above the network element 1 1 may include 
at least a database block 15 to provide a database by means of which a subscriber 
apparatus connected to the network element 11 can be advantageously identified. 
For example, if the host network is a GSM network, the subscriber data cor- 
responding to the information in the SIM card, i.e. the data or at least part of the 
data corresponding to the subscriber data of the host network, can be stored in said 
database or storage element 15. The database 15 may be stored e.g. in a memory 
circuit or other storage element. The database can preferably be used for storing 
data required by the host network, which data cannot be obtained from apparatus 
connected through the network element 11. It is obvious to a person skilled in the 
art that the storing of the data corresponding to the database 15 in the network ele- 
ment 1 1 can be realized in other ways, too. In a preferred embodiment the network 
element 1 1 may be realized e.g. in such a manner that the data corresponding to the 
database 15 may be stored in a system located in the network operator's premises 
from which place the data can be read when necessary. However, the practicability 
of such an arrangement can be questioned as it would load the network unnecessar- 
ily due to increased signal traffic. Centralization of subscriber data in a single data- 
base would, however, bring with it the advantages typically associated with 
centralization. 

In an embodiment according to the invention it is possible to connect conventional 
fixed network subscriber apparatus 21 to the input side 16 of the network element 
1 1. An example of such an arrangement is shown in Fig. 2. In such an embodiment 
the system to be connected to the host network through the network element may 
comprise e.g. conventional telephones only, plus the necessary interface lines. A 
fixed subscriber apparatus can be connected to the network element 1 1 through the 
input unit 16, which advantageously is a special subscriber interface card, for 
example. The connection of multiple fixed subscriber apparatus 21 to the network 
element 1 1 may be realized e.g. in such a manner that there is one subscriber inter- 
face card per each fixed subscriber apparatus 21. The connection may also be 
realized such that all fixed subscriber apparatus 21 are connected to the network 
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element 1 1 through one subscriber interface card. Other solutions, too, can be ad- 
vantageously used for connecting the subscriber apparatus to the network element 
11. In this embodiment the network element 11 realizes the functions required by 
the subscriber apparatus 21, such as e.g. off-hook and on-hook detection, generation 
of ringing signal and other necessary functions. Fixed subscriber apparatus 21 are 
identified in some known manner, e.g. based on the signal line via which the signals 
of the subscriber apparatus come to the network element. Subscriber apparatus 
identification may also be realized e.g. by means of signaling, examples of which 
will be given later on. 



Fig. 2 also shows a small portion of the host network and its various elements 92, 
93, 94, 90'. In this example the host network comprises elements typical of a mobile 
network, such as base stations 92, base station controllers 93 controlling one or 
more base stations, and mobile switching centers 94. Fig. 2 also shows mobile 
stations 91 connected via radio links to the base stations 92 and the rest of the host 
15 network 90'. In the example of Fig. 2 the network element 11 is connected to a 
mobile switching center 94, realizing the functionality according to the interface 
between a mobile switching center and base station controller. To the host network 
the network element 1 1 thus looks like a base station controller. In this kind of an 
embodiment the output unit 13 realizes the functionality required by the transmis- 
20 sion line between the network element and mobile switching center. In a GSM net- 
work this interface 95a between the mobile switching center (MSC) and base station 
controller (BSC) is called the A interface. In the case of a UMTS network the corre- 
sponding interface is called the Iu interface. 

In a system according to Fig. 2, placing a call to the subscriber apparatus 21 may 
25 according to a preferred embodiment of the invention be carried out e.g. as follows: 
Let the communications network 90' be a GSM network connected to a conven- 
tional telephone network. When a call from the conventional telephone network 
arrives in the GSM network it is directed to that MSC in the GSM network in the 
area of which the subscriber apparatus 21 has been registered. Said MSC detects 
30 that the subscriber apparatus is registered to be located in the area of the BSC emu- 
lated by the network element 11. So the MSC sends a paging message to the net- 
work element 11, which responds to the MSC using a page response message ac- 
cording to the A interface. The network element converts the IMSI code mentioned 
in the paging message into its own identifier, i.e. performs the necessary identity 
35 conversion which in the example of Fig. 2 corresponds to detecting the subscriber 
line that corresponds to the IMSI code. After that the network element generates the 
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ringing signal for the subscriber line in question. As the user answers the call the 
network element starts converting speech signals between the subscriber apparatus 
and the GSM network. When the call is being established the MSC typically veri- 
fies, using an authentication procedure, that the terminal in question is the correct 
terminal. In such a case the network element 1 1 emulates the operation of the termi- 
nal using its subscriber data. 

In a preferred embodiment of the invention not all subscriber data that cannot be 
obtained from subscriber apparatus 21 are stored in a database 15, but at least part 
of said data are automatically generated as it is needed. This way it is possible to 
reduce the amount of data stored in the database. The data may be automatically 
generated e.g. on the basis of some constant information, such as the subscriber's 
phone number, so that if the method of generation remains the same, the data gener- 
ated automatically will always be the same, too. Thus it is possible to produce e.g. a 
fixed piece of information associated with the subscriber data, say, identification 
information for a terminal. If the information required need not remain constant 
every time, it may also be generated on the basis of the time of day or randomly, for 
example. 

If some data, such as e.g. certain security parameters, cannot be removed from the 
SIM card, such data have to be copied from the SIM card to the network element. In 
that case the network will preferably verify according to security requirements that 
only one piece of the information is actually used. 

In a preferred embodiment of the invention the network element 1 1 may be con- 
nected to a switching apparatus or a corresponding element in a local exchange. Fig. 
3 shows such an arrangement in which the network element 11 is functionally con- 
nected to a switching apparatus 31 in a local telephone network. It is possible to 
connect in the manner shown in Fig. 3 more than one switching apparatus 31 to the 
network element 11 either directly, as shown in Fig. 3, or through other switching 
apparatus. In this kind of an embodiment the identification of the subscriber appa- 
ratus may be realized e.g. by means of signaling used by the switching apparatus 31. 
Examples of such signaling methods are the ISUP, SS7, and R2 signaling protocols 
used in the conventional telephone network. In this kind of an embodiment the net- 
work element 1 1 emulates to the switching apparatus the desired interface known to 
the switching apparatus or e.g. another switching apparatus. Fig. 3 also shows the 
host network 90. 



WO 99/67960 



PCT/FI99/00562 



Fig. 4 illustrates a preferred embodiment of the invention in which a radio network 
41 is connected to the host network through the network element 11. The radio net- 
work 41 may be e.g. a company's internal radio communication network or a wire- 
less interphone network. In the example depicted in Fig. 4 the radio network 41 in- 
5 eludes base stations 43 and switching apparatus 42 of the radio network. The radio 
network 41 further includes wireless terminals 44 connected to the rest of the radio 
network 41 via base stations 43. In this kind of an embodiment the wireless termi- 
nals 44 correspond to the subscriber apparatus 21 of the examples described above, 
so that the network element realizes the emulation towards the host network on the 

10 basis of the wireless terminal identification data and host network subscription data 
stored in its memory. In this kind of an embodiment the network element 1 1 realizes 
the desired radio network 41 interface functionality towards the radio network 41. 
For example in the case of a wireless interphone system, such as a DECT system, 
the network element 11 may emulate a switching apparatus of a conventional tele- 

15 phone system towards the DECT system 41, so that as far as the DECT system is 
concerned the situation is the same as in the prior art where the DECT system is 
connected to a switching center of a fixed telephone network, say, the switching 
center of a company or building. 

Generally, the inventional network element can be used to emulate functions of 
20 terminals, such as mobile communication devices, in the host network, which func- 
tions are not provided by the terminals of the system connected to the host network. 
Particularly the network element can be used to emulate functions requiring 
processing, which the terminals of said system cannot realize e.g. because they do 
not have a processor, their processing capacity is too small for realizing the func- 
25 tions in question, or it is impossible to store in the teirninal the subscriber data 
needed by the host network. So, the emulation of a SIM card according to the 
examples above is just one advantageous example of such functions. 

Above it was disclosed by way of example that the network element advantageously 
includes the additional information, such as e.g. the subscription data of the mobile 

30 network, which is needed in the emulation towards the host network but which can- 
not be obtained from the system connected to the host network. Furthermore, in 
some embodiments it may be possible that the host network does not provide all the 
data and services needed by the system connected to the host network. In that case 
the network element emulates the services needed by said system on the basis of the 

35 additional information stored in the network element. 
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Fig. 5 illustrates a preferred embodiment of the invention in which the network 
element is used to connect an interphone network 51 of, say, a company or building 
to the host network 90. Here the interphone network 51 may be e.g. a conventional 
intercom network, an Intranet network realized by means of a communications net- 
5 work of a company or building, a DECT network or some other interphone network. 
In the example of Fig. 5 the interphone network comprises several subscriber appa- 
ratus 21. 

It is also possible to connect some other network, which is not mentioned above, to 
the input unit 16 of the network element 11. It is obvious to one skilled in the art 
10 that the network element 1 1 can be used to connect to the host network 90 a combi- 
nation of the networks mentioned above as examples or other similar networks. 

The network element may realize towards the host network other interfaces than 
those mentioned above. Fig. 6 shows a structure according to a preferred embodi- 
ment of the invention. In Fig. 6, a plurality of subscriber apparatus 21 are connected 

15 to the network element, and the interface between the network element 1 1 and host 
network 92, 93, 90 is a radio interface 95b. In this kind of an embodiment the net- 
work element emulates a number of mobile communication devices. Of the compo- 
nents of the host network 90 Fig. 6 shows base stations 92 and a base station con- 
troller 93. In this kind of an embodiment the network element comprises a trans- 

20 mitter unit to which the necessary antenna equipment is connected. Such a trans- 
mitter unit can be realized e.g. in the output unit 13. 

Fig. 7 shows a structure according to a preferred embodiment of the invention. In 
Fig. 7, the network element realizes an interface 95c between a base station and 
base station controller so that as far as the host network is concerned, the network 
25 element functions as a base station. In an embodiment in which the host network is 
a GSM network, the interface 95c is an Abis interface. In an embodiment in which 
the host network is a UMTS network, the interface 95c is an Iub interface. 

The network element 11 may comprise other elements than those mentioned in the 
examples above. Such elements include e.g. elements intended for the adaptation of 
30 transmission rates, needed when the network element 11 is placed between two 
networks using different transmission rates. Other necessary adaptation elements 
may also be included in the network element 1 1 . 



Above it was disclosed by way of example that the signals connected by means of 
the network element are speech signals. The invention is not, however, limited to 
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this. For example, if both the host network and the system connected to the host 
network support other types of communications connections, the signals connected 
may be signals containing other types of data as well. 

The name of a given functional unit, such as a base station controller, is often dif- 
5 ferent in different mobile communication systems. For example, the nearest 
equivalent in the UMTS to the base station controller (BSC) of the GSM system is, 
according to some specifications, the radio network controller (RNC). In the claims 
attached hereto the terms base station controller and mobile switching center are not 
in any way restricted to refer only to the elements of the GSM system, but the terms 
10 cover the functionally equivalent elements of other mobile communication systems 
as well. In the claims attached hereto the term subscriber apparatus refers to the ap- 
propriate apparatus in the system to be connected, such as e.g. a conventional phone 
in a fixed telephone network, a terminal of a wireless interphone network or a corre- 
sponding apparatus. 

15 Above the invention was described referring to some of its preferred embodiments 
but it is obvious that the invention may be modified in many different ways in ac- 
cordance with the inventional idea defined by the claims attached hereto. 
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Claims 

1 . A method for connecting a system comprising subscriber apparatus to a mobile 
network, characterized in that a network element (11) connected to the mobile 
network is used to 

- emulate towards said mobile network a desired interface of said mobile network, 

- emulate towards said system a desired interface of said system, and 

- connect signals of said system to the mobile network and signals of the mobile 
network to said system. 

2. A method according to claim 1, characterized in that at least part of the sub- 
scriber data corresponding to the subscriber data of a terminal of the mobile network 
is stored in the network element. 

3. A method according to claim 1, characterized in that said network element 
(11) is used to emulate mobile network functions associated with mobile communi- 
cation devices of the mobile network that are not realized by the subscriber appara- 
tus in said system. 

4. A method according to claim 2 and 3, characterized in that at least a part of 
said functions are functions dependent on subscriber information. 

5. A method according to claim 1, characterized in that the network element is 
used to receive signals from said system, which signals are coming from signal lines 
of which there are a certain first number, and received signals are concentrated into 
signal lines of the mobile network of which there are a certain second number such 
that said second number is smaller than said first number. 

6. A method according to claim 1, characterized in that said interface is an 
interface between a base station controller and mobile switching center. 

7. A method according to claim 1, characterized in that said interface is an 
interface between a base station controller and base station. 
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8. A method according to claim 1, characterized in that said interface is a radio 
interface between a mobile communication device and base station. 

9. A method according to claim 1, characterized in that at least part of the 
mobile network subscriber data needed by the network element (11) is read from a 
database (15) stored in the network element. 

10. A method according to claim 1, characterized in that at least part of the 
mobile network subscriber data needed by the network element (11) is generated 
automatically. 

11. A method according to claim 1, characterized in that said system comprises at 
least one fixed telephone network. 

12. A method according to claim 1, characterized in that said system comprises at 
least one radio network (41 ). 

13. A method according to claim 1, characterized in that said system comprises at 
least one interphone network (51). 

14. A network element (11), characterized in that it is adapted so as to be con- 
nected to a mobile network in order to connect a system with subscriber apparatus to 
the mobile network through said network element, and that it comprises 

- an emulation block for emulating mobile network functions not found in said 
system, and 

- a switching block for connecting signals coming from said system to the mobile 
network. 

15. A network element according to claim 14, characterized in that it comprises a 
storage element for storing mobile network subscriber data. 

16. A network element according to claim 14, characterized in that said emula- 
tion block is arranged so as to emulate mobile network functions associated with 
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mobile communication devices of the mobile network which are not provided by 
said subscriber apparatus in said system. 

17. A network element according to claim 14, characterized in that it comprises 
in addition to the emulation block an output unit (13) for realizing functionality ac- 
cording to a predetermined interface of said mobile network. 

18. A network element according to claim 17, characterized in that said interface 
is an interface between a base station controller and mobile switching center. 

19. A network element according to claim 17, characterized in that said interface 
is an interface between a base station and base station controller. 

20. A network element according to claim 17, characterized in that said interface 
is an interface between a mobile communication device and base station. 

21. A network element according to claim 14, characterized in that it further 
comprises a database block (15) for storing mobile network subscription data corre- 
sponding to subscriber apparatus in said system. 
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1 . A method for connecting a system comprising subscriber apparatus to a mo^) 



network, characterized in that a network element (11) connected to the mobile 
network is used to 

- emulate towards said mobile network a desired interface of said mobile network, 

- emulate towards said system a desired interface of said system, and 

- connect signals of said system to the mobile network and signals of the mobile 
network to said system. 

2. A method according to claim 1, characterized in that at least part of the sub- 
scriber data corresponding to the subscriber data of a terminal of the mobile network 
is stored in the network element. 

3. A method according to claim 1, characterized in that said network element 
(11) is used to emulate mobile network functions associated with mobile communi- 
cation devices of the mobile network that are not realized by the subscriber appara- 
tus in said system. 

4. A method according to claim 2 and 3, characterized in that at least a part of 
said functions are functions dependent on subscriber information. 

5. A method according to claim 1, characterized in that the network element is 
used to receive signals from said system, which signals are coming from signal lines 
of which there are a certain first number, and received signals are concentrated into 
signal lines of the mobile network of which there are a certain second number such 
that said second number is smaller than said first number. 

6. A method according to claim 1, characterized in that said interface is an 
interface between a base station controller and mobile switching center. 

7. A method according to claim 1, characterized in that said interface is an 
interface between a base station controller and base station. 
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8. A method according to claim 1, characterized in that said interface is a radio 
interface between a mobile communication device and base station. 

9. A method according to claim 1, characterized in that at least part of the 
mobile network subscriber data needed by the network element (11) is read from a 
database (15) stored in the network element. 

10. A method according to claim 1, characterized in that at least part of the 
mobile network subscriber data needed by the network element (II) is generated 
automatically. 

11. A method according to claim 1 , characterized in that said system comprises at 
least one fixed telephone network. 

12. A method according to claim 1 , characterized in that said system comprises at 
least one radio network (41 ). 

13. A method according to claim 1, characterized in that said system comprises at 
least one interphone network (51). 

14. A network element (11), characterized in that it is adapted so as to be con- 
nected to a mobile network in order to connect a system with subscriber apparatus to 
the mobile network through said network element, and that it comprises 

- an emulation block for emulating mobile network functions not found in said 
system, and 

- a switching block for connecting signals coming from said system to the mobile 
network. 

15. A network element according to claim 14, characterized in that it comprises a 
storage element for storing mobile network subscriber data. 

16. A network element according to claim 14, characterized in that said emula- 
tion block is arranged so as to emulate mobile network functions associated with 
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mobile communication devices of the mobile network which are not provided by 
said subscriber apparatus in said system. 

17. A network element according to claim 14, characterized in that it comprises 
in addition to the emulation block an output unit (13) for realizing functionality ac- 

5 cording to a predetermined interface of said mobile network. 

18. A network element according to claim 17, characterized in that said interface 
is an interface between a base station controller and mobile switching center. 

19. A network element according to claim 17, characterized in that said interface 
is an interface between a base station and base station controller. 

10 20. A network element according to claim 17, characterized in that said interface 
is an interface between a mobile communication device and base station. 

21. A network element according to claim 14, characterized in that it further 
comprises a database block (15) for storing mobile network subscription data corre- 
sponding to subscriber apparatus in said system. 
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Concerning section V.2 (reasoned statement under Article 35(2) PCT) 

Claim 1 (to be clarified as indicated in section VIII below) relates to a method for 
connecting a telephone system comprising a subscriber apparatus, e.g a fixed 
(conventional) telephone set, to a mobile network, e.g. of the GSM type, using a 
network element which stores information corresponding to information in a subscriber 
identity module (SIM) of a mobile terminal. Based on said stored information, the 
claimed method emulates towards said telephone system or mobile network the 
desired interfaces of said system and network, respectively, and connects signals of 
said system to said mobile radio network, and vice-versa. In this way, a subscriber can 
transfer the subscriber information, i.e. his identity, from his mobile telephone to the 
network element to which a fixed terminal is attached, whereby the fixed terminal (such 
as an old rotary switch telephone) functions as a replacement for his mobile phone, all 
functions required by the fixed terminal being realized by the network element. 

Such a method allowing to emulating the functionality of a terminal based on the 
information of a SIM card by the addition of a single network element into a radio 
access network, as claimed, is neither taught, nor rendered obvious, alone or in 
combination, by the prior art documents acknowledged in the description or cited in the 
International Search Report. The nearest prior art is given by the cited reference 
WO-A-97/34437 (Ericsson), which teaches a method for interfacing a fixed telephone 
system and a mobile radio network using a so-called WO-interface which translates 
signals between the fixed telephone system and mobile network and connects signals 
therebetween, without however emulating a SIM card. 

Claim 1 is therefore novel and considered to involve the required inventive step, 
Articles 33(2) and (3) PCT. The subject-matter of claim 1 is also industrially applicable. 

The same applies to independent claim 13, which is directed to a network 
element permitting to carry out the method defined in claim 1. Claim 13, therefore, 
equally meets all the requirements of Article 33 PCT. 

Dependent claims 2 to 12 and 14 to 20 relate to further implementing details of 
the method and network element defined by the independent claims 1 and 13, 
respectively, and are thus equally novel, inventive and industrially applicable. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/FI99/00562 

EXAMINATION REPORT - SEPARATE SHEET 



Concerning section VII (form and contents!. 

In order to meet the requirements of Rule 5.1.(a),(ii) PCT, the relevant prior art 
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In claim 1, the expressions "emulating towards said mobile network a desired 
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correct operation of the invention, it should also be clearly defined in claim 1, so as to 
meet the requirement following from Article 6 PCT taken in combination with Rule 
6(3)(b) PCT, that any independent claim must contain all the technical features es- 
sential to the invention. 

The same objections essentially apply to apparatus claim 1 3. 
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1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 
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II 
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IV 
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V 




VI 
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VII 




VIII 





citations and explanations supporting such statement 
Certain document cited 
Certain defects in the international application 
Certain observations on the international application 

The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

The final date by which the international preliminary 

examination report must be established according to Rule 69,2 is: 24/1 0/2000. 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 
Schweitzer, J-C 



Formalities officer (incl. extension of time limits) 
Finnie, A 
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I. Basis of the opinion 

1 . This opinion has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Articie 14 are referred to in this opinion as tt originaiiy filed",)-. 

Description, pages: 

1-11 as originally filed 

Claims, No.: 

1 -21 as originally filed 

Drawings, sheets: 

1/2-2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(aX") with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 
Inventive step (IS) Claims 1 - 21 

Industrial applicability (IA) Claims 

2. Citations and explanations 
see separate sheet 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Concerning section V.2 (reasoned statement under Rule 66.2(a)(ii) PCT) 

Methods for connecting a system comprising a subscriber apparatus, e.g a fixed 
(conventional) telephone set, to a mobile network, e.g. of the GSM type, using a 
"network element" as defined in present claim 1 are arguably well-known in prior art 
and are actually to be found in any of the five documents cited in the search report. 

In particular, such a method for interfacing a fixed telephone system and a mobile 
radio network is disclosed in citation D1 = WO-A-97/34437 (Erickson), see page 3, line 
10 to page 7, line 21, wherein a so-called WO-interface (124; Fig.1) is used to translate 
signals between the fixed telephone system and mobile network and to "connect 
signals" of the first system to the second network, and vice-versa. Thus, as in the 
alleged invention, said WO-interface permits to "emulate towards" the fixed telephone 
system or mobile network (see in this respect also section VIII below). 

Therefore, considering that the core principle underlying the alleged invention, i.e. 
providing a separate element connected between two networks so as to permit an end 
user of the fixed telephone system to connect to a mobile radio network and to use 
functions which are normally not provided by its telephone set, is already known from 
said citation D1, claim 1 lacks an inventive step, contrary to Article 33(3) PCT. 

Similar objections apply vis-a-vis the cited reference D2 = WO-A-95/33348 
(Erickson), which also describes an "interconnect function IWF" permitting to interface 
a mobile (GSM) network and other types of networks (fixed, DECT..). Thus, the 
subject-matter of claim 1 does not involve an inventive step over D2, either. 

Independent claim 14 defines a network element of the type set out in claim 1 
permitting to "emulate" mobile network functions not found in the (fixed telephone) 
system. Said idea is also to be found in D1 and D2, see passages noted above. 
Claim 14 is hence deficient in the same respect. 

The dependent claims 2 to 13 and 15 to 21 appear to add nothing of inventive sig- 
nificance to claims 1 and 14, respectively, as the additional features introduced by said 
dependent claims refer only to minor implementing details which are known or directly 
derivable from the cited prior art references D1 and D2, see below, or fall within the 
general knowledge or technical competence of a person skilled in the art. 

The idea of storing subscriber data (as per claims 2 & 15) in the network element 
is to be taken from D1, see page 10, lines 23ff. 
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The features set out in claims 5 to 12 and 18 to 20 which relate to various types of 
networks and define possible interface arrangements are directly derivable from D1 
and/or D2 (see Figs 1 to 5). 

The features set out in the remaining dependent claims appear to fall within the 
common knowledge and technical competence of a skilled person in the field of 
mobile/fixed telephone systems or to relate to routine measures normally to be 
expected thereof and not combining to yield any unexpected or surprisingly advanta- 
geous result. 

Thus, the dependent claims on file, either alone or in combination, appear to add 
nothing of inventive significance to the claims to which they are appended and, there- 
fore, these claims cannot be considered to offer a basis for new patentable 
independent claims. As a consequence, no allowable combination of claims can be 
suggested by the examiner. 

Concerning section VII (form and contents). 

The independent claims should be drafted in the proper two-part "characterised" 
form recommended by Rule 6.3.(b),(i),(ii) PCT, having a preamble that correctly reflects 
the nearest prior art, presumably that represented by the above noted D1. 

If any amended independent claims are filed, the opening part of the description 
including the summary of the invention should be brought into agreement with the 
wording thereof. 

In order to meet the requirements of Rule 5.1.(a),(ii) PCT, the relevant prior art 
documents noted above should be acknowledged by reference and briefly discussed in 
the introductory part of the description. 

The attention of the applicant is also drawn to the fact that the application may not 
be amended in such a way that it contains subject-matter which extends beyond the 
content of the application as filed, Article 34(2)(b) PCT. Amendments should be filed by 
way of replacement pages in the manner stipulated by Rule 66.8(a) PCT. In particular, 
fair copies of the amendments should be filed preferably in triplicate. Moreover, the 
applicant's attention is drawn to the fact that, as a consequence of Rule 66.8(a) PCT 
the examiner is not permitted to carry out any amendments under the PCT procedure, 
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however minor these may be. 

Concerning section VIII (clarity). 

In claim 1, the expressions "emulate towards said mobile network" and "emulate 
towards said system" are not clear, contrary to Article 6 PCT. Actually, according to the 
description, mobile or fixed network functions associated with mobile/fixed terminals 
(communications devices) are emulated. Claim 1 should hence be clarified accordingly; 

0 
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date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41 -22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3025245 



Continuation of Form PCT/IB, 

NOTICE INFORMING THE APPLICANT OF THE COMMUNICATION OF 
THE INTERNATIONAL APPLICATION TQ THE DESIGNATED OFFICES 



WO 99/67960 
PCT/FI99/00562 



Date of mailing (day/month/year) 

29 December 1999 (29.12.99) 



IMPORTANT NOTICE 



Applicant's or agent's file reference 
48178 



International application No. 
PCT/FI99/00562 



The applicant is hereby notified that, at the time of establishment of this Notice, the time limit under Rule 46.1 for makfng 
amendments under Article 19 has not yet expired and the International Bureau had received neither such amendments nor a 
declaration that the applicant does not wish to make amendments. 



Form PCT/IB/308 (continuation sheet) (July 1996) 



3025245 



The demand must be filed directly with 
with the one chosen by the applicant. 

IPEA/ 




\mpetent International Preliminary Examining Autfu 
Hi name or two-letter code of that Authority may 



PCT 

DEMAND 



r. if two or more Authorities are competent. 
Heated by the applicant on the line below: 



CHAPTER II 



under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
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Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 

The fol lowing person is \)(\ agent | | common representative 

and | X | has been appointed earlier and represents the applicant(s) also for international preliminary examination. 

| | is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

| | is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name; for a legal entity. Jul! official designation. 
The address must include postal code and name of country.) 

BERGGREN OY AB 

P.O.Box 16, FIN-00101 HELSINKI. Finland 



Telephone No.: 

+358 9 693 701 



Facsimile No.: 

+358 9 693 3944 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed 
space above is used instead to indicate a special address to which correspondence should be sent. 

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 

Statement concerning amendments:* 

1 . The applicant wishes the international preliminary examination to start on the basis of: 
1 I the international application as originally filed 



and the 



the description 


□ 


as 




□ 


as 


the claims 


□ 


as 




□ 


as 




□ 


as 


the drawings 


□ 


as 




□ 


as 



2- I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. | | The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). fThis check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 

Language for the purposes of international preliminary examination: English 

I | which is the language in which the international application was filed. 

| X | which is the language of a translation furnished for the purposes of international search. 

|X | which is the language of publication of the international application. 

| | which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 
Box No. V ELECTION OF STATES 

The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter If of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 
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Box No. VI CHECK LIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1 . translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 1 9 

4. copy (or, where required, translation) of 
statement under Article 1 9 

5. letter 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 

□ 

□ 
- □ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 

1. |X| fee calculation sheet 

2. | | separate signed power of attorney 

3. I I copy of general power of attorney; 
' 1 reference number, if any: 



4. | | statement explaining lack of signature 

5. I I nucleotide and c 
■ — 1 computer readal 

6. | | other (specify): 



5. I I nucleotide and or amino acid sequence listing in 
■ — 1 computer readable form 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand). 



BERGGREN OY AB 



Markus Levlin 

Patent Agent 5 January 2000 
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1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1(b): 



□ The date of receipt of the demand is AFTER the expiration of 19 months | — | The applicant has been 
from the priority date and item 4 or 5» below, does not apply. I — I informed accordingly. 

□ The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
Rule 80.5. 



5 I I Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
' 1 is 1 



. EXCUSED pursuant to Rule 82. 



Demand received from IPEA on: 



For International Bureau use only 



Form PCT/IPEA/40I (last sheet) (July 1998; reprint July 1999) 



See Notes to the demand form 
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FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 

— For International Preliminary Examining Authority use only 



International 




application No. 


PCT/FI99/00562 


Applicant's or agent's 
file reference 


48178/ML/MM 



Date stamp of the IPEA 



Applicant 



NOKIA NETWORKS OY 



Calculation of prescribed fees 



1. Preliminary examination fee 

2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so en- 
titled, the amount to be entered at H is 25% of the 
handling fee) 

3. Total of prescribed fees 

Add the amounts entered at P and H 

and enter total in the TOTAL box 



EUR 1533 



EUR 147 



H 



EUR 1680 



TOTAL 



Mode of Payment 

□ authorization to charge deposit 
account with the IPEA (see below) 

| I cheque 

| | postal money order 

| [ bank draft 



□ 
□ 
□ 



cash 

revenue stamps 
coupons 



other (specify): 

Bank transfer to account 
200118-182076 



Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/ | | is hereby authorized to charge the total fees indicated above to my deposit account. 

□ (this check-box may be marked only if the conditions for deposit accounts of the IPEA so permit) is hereby 
authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 
my deposit account 



Deposit Account tNumber 



D ate ( day/mon th/year) 



Signature 



FormPCT/IPEA/401 (Annex) (July 1998; reprint July 1999) 



See /Votes to the fee calculation sheet 



By Express Mail 

t> No. EL6609682S8US 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

BERGGREN OY AB 
P.O. Box 16 
FIN-00101 Helsinki 
FINLANDE 



2 7 -09- 2000 

PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



25.09.2000 



Applicant's or agent* s file reference 
48178/MUMM 


IMPORTANT NOTIFICATION 


International application No. 
PCT/R99/00562 


International filing date (day/month/year) 
24/06/1999 


Priority date (day/month/year) 
24/06/1998 


Applicant 

NOKIA NETWORKS OY et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Finnie, A 

Tel.+49 89 2399-8251 



Form PCT/IPEA/416 {July 1992) 



Latent cooperation trA^ty 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agent* s file reference 


See Notification of Transmittal of International 


48178/MUMM 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/1PEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/FI99/00562 


24/06/1999 


24/06/1998 . 


International Patent Classification (IPC) or national classification and IPC 




H04Q7/20 






Applicant 






NOKIA NETWORKS OY et al. 







1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations su porting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


h 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Date of submission of the demand 
05/01/2000 


Date of completion of this report 
25.09.2000 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
D-80298 Munich 
Z^r' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 

Schweitzer, J-C (i £y* $) 

Telephone No. +49 89 2399 8963 ^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



IT ( 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/FI99/00562 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-11 as originally filed 

Claims, No.: ~" 

1 -20 as received on 25/05/2000 with letter of 22/05/2000 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



Form PCT/lPEA/409 (Boxes l-VIII, Sheet 1) (January 1994) 




INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/FI99/00562 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1 


-20 




No: 


Claims 






Inventive step (IS) 


Yes: 


Claims 


1 


- 20 




No: 


Claims 






Industrial applicability (IA) 


Yes: 


Claims 


1 


-20 




No: 


Claims 







2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/lPEA/409 (Boxes I- VIII. Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/FI99/00562 

EXAMINATION REPORT - SEPARATE SHEET 



Concerning section V.2 (reasoned statement under Article 35(2) PCT) 

Claim 1 (to be clarified as indicated in section VIII below) relates to a method for 
connecting a telephone system comprising a subscriber apparatus, e.g a fixed 
(conventional) telephone set, to a mobile network, e.g. of the GSM type, using a 
network element which stores information corresponding to information in a subscriber 
identity module (SIM) of a mobile terminal. Based on said stored information, the 
claimed method emulates towards said telephone system or mobile network the 
desired interfaces of said system and network, respectively, and connects signals of 
said system to said mobile radio network, and vice-versa. In this way, a subscriber can 
transfer the subscriber information, i.e. his identity, from his mobile telephone to the 
network element to which a fixed terminal is attached, whereby the fixed terminal (such 
as an old rotary switch telephone) functions as a replacement for his mobile phone, all 
functions required by the fixed terminal being realized by the network element. 

Such a method allowing to emulating the functionality of a terminal based on the 
information of a SIM card by the addition of a single network element into a radio 
access network, as claimed, is neither taught, nor rendered obvious, alone or in 
combination, by the prior art documents acknowledged in the description or cited in the 
International Search Report. The nearest prior art is given by the cited reference 
WO-A-97/34437 (Ericsson), which teaches a method for interfacing a fixed telephone 
system and a mobile radio network using a so-called WO-interface which translates 
signals between the fixed telephone system and mobile network and connects signals 
therebetween, without however emulating a SIM card. 

Claim 1 is therefore novel and considered to involve the required inventive step, 
Articles 33(2) and (3) PCT. The subject-matter of claim 1 is also industrially applicable. 

The same applies to independent claim 13, which is directed to a network 
element permitting to carry out the method defined in claim 1. Claim 13, therefore, 
equally meets all the requirements of Article 33 PCT. 

Dependent claims 2 to 12 and 14 to 20 relate to further implementing details of 
the method and network element defined by the independent claims 1 and 13, 
respectively, and are thus equally novel, inventive and industrially applicable. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 




INTERNATIONAL PRELIMINARY International application No. PCT/FI99/00562 

EXAMINATION REPORT - SEPARATE SHEET 



Concerning section VII (form and contents). 

In order to meet the requirements of Rule 5.1.(a),(ii) PCT, the relevant prior art 
document WO-A-97/34437 noted above should have been acknowledged by reference 
and briefly discussed in the introductory part of the description. 

Concerning section VIII (clarity). 

In claim 1, the expressions 'emulating towards said mobile network a desired 
interface" and "emulating towards said system a desired interface" are not fully clear, 
contrary to Article 6 PCT. Actually, according to the description, mobile or fixed network 
functions associated with mobile communications devices or fixed terminals are 
emulated. 

In addition, it is not clear from the present wording that these fucntions are 
emulated in dependence on the stored SIM information, as no link between the claimed 
step of storing information and the steps of emulating/connecting is presently given in 
claim 1 . As the principle of emulating the functionality of a terminal based on the stored 
subscriber information is considered to be essential for the understanding and the 
correct operation of the invention, it should also be clearly defined in claim 1, so as to 
meet the requirement following from Article 6 PCT taken in combination with Rule 
6(3)(b) PCT, that any independent claim must contain all the technical features es- 
sential to the invention. 

The same objections essentially apply to apparatus claim 13. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPOApril 1997) 



Claims 



1 . A method for connecting a system comprising subscriber apparatus to a mobile 
network, characterized in that the method comprises the steps of 

- storing in a network element (11) connected to the mobile network subscriber 
5 information corresponding to information in a subscriber identity module of a 

mobile communication means of the mobile network, 

- emulating towards said mobile network a desired interface of said mobile network, 

- emulating towards said system, a.desired interface of said system, and 

- connecting signals of said system to the mobile network and signals of the mobile 
10 network to said system. 

2. A method according to claim 1, characterized in that said network element 
(11) is used to emulate mobile network functions associated with mobile communi- 
cation devices of the mobile network that are not realized by the subscriber appara- 
tus in said system. 

15 3. A method according to claim 2, characterized in that at least a part of said 
functions are functions dependent on subscriber information. 

4. A method according to claim 1, characterized in that the network element is 
used to receive signals from said system, which signals are coming from signal lines 
of which there are a certain first number, and received signals are concentrated into 

20 signal lines of the mobile network of which there are a certain second number such 
that said second number is smaller than said first number. 

5. A method according to claim 1, characterized in that said interface is an 
interface between a base station controller and mobile switching center. 

6. A method according to claim 1, characterized in that said interface is an 
25 interface between a base station controller and base station. 

7. A method according to claim 1, characterized in that said interface is a radio 



AMENDED SHEET 



2 

interface between a mobile communication device and base station. 

8. A method according to claim 1, characterized in that at least part of the 
mobile network subscriber data needed by the network element (11). is read from a 
database (15) stored in the network element. 

9. A method according to claim 1, characterized in that at least part of the 
mobile network subscriber data needed by the network element (1 1) is generated 
automatically. 

10. A method according to claim 1, characterized in that said system comprises at 
least one fixed telephone network. 

11. A method according to claim 1 , characterized in that said system comprises at 
least one radio network (41). 

12. A method according to claim 1, characterized in that said system comprises at 
least one interphone network (51). 

13. A network element (11), characterized in that it is adapted so as to be con- 
nected to a mobile network in order to connect a system with subscriber apparatus to 
the mobile network through said network element, and that it comprises 

- memory means for storing subscriber information corresponding to information in 
a subscriber identity module of a mobile communication means of the mobile 
network, 

- an emulation block for emulating mobile network functions not found in said 
system, and 

- a switching block for connecting signals coming from said system to the mobile 
network. 

14. A network element according to claim 13, characterized in that said emula- 
tion block is arranged so as to emulate mobile network functions associated with 
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mobile communication devices of the mobile network which are not provided by 
said subscriber apparatus in said system. 

15. A network element according to claim 13, characterized in that it comprises 
in addition to the emulation block an output unit (13) for realizing functionality ac- 
cording to a predetermined interface of said mobile network. 

16. A network element according to claim 15, characterized in that said interface 
is an interface between a base station controller and mobile switching center. - 

17. A network element according to claim 15, characterized in that said interface 
is an interface between a base station and base station controller. 

18. A network element according to claim 15, characterized in that said interface 
is an interface between a mobile communication device and base station. 

19. A network element according to claim 12, characterized in that it further 
comprises a database block (15) for storing mobile network subscription data corre- 
sponding to subscriber apparatus in said system. 

20. A network element according to claim 12, characterized in that it further 
comprises in said memory means subscriber information corresponding to 
information in a subscriber identity module of a mobile communication means of 
the mobile network. 
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Agent or common representative; or 
address for correspondence 

The person identified below is 
hereby/has been appointed to act on 
behalf of the applicant(s) before the 
competent International Authorities as: 
Name 

Address: 



Telephone No. 
Facsimile No. 
e-mail 



agent 



BERGGREN OY AB 

P.O. Box 16 

FIN-00101 Helsinki 

Finland 

+358-9-693701 

+358-9-6933944 

email . box@berggren . el isa. f i 



Designation of States 



Regional Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) concerned) 



AP: GH GM KE LS MW SD SZ UG ZW and any 
other State which is a Contracting State 
of the Harare Protocol and of the PCT 
EA: AM AZ BY KG KZ MD RU TJ TM and any 
other State which is a Contracting State 
of the Eurasian Patent Convention and of 
the PCT 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR 
IE IT LU MC NIi PT SE and any other State 
which is a Contracting State of the 
European Patent Convention and of the 
PCT 

OA: BF BJ CF CG CI CM GA GN GW ML MR NE 
SN TD TG and any other State which is a 
member State of OAPI and a Contracting 
State of the PCT 



National Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) concerned) 



AE AIi AM AT AU AZ BA BB BG BR BY CA 

CH&LI CN CU CZ DE DK EE ES FI GB GD GE 

GH GM HR HU ID IL IN IS JP KE KG KP KR 

KZ LC LiK LR LS LT LU LV MD MG MK MN MW 

MX NO NZ PL PT RO RU SD SE SG SI SK SL 

TJ TM TR TT UA UG US UZ VN YU ZA ZW 



Precautionary Designation Statement 
In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 
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V-6 


Exclusion(s) from precautionary 
designations 


NONE 


VM 

VI-1-1 
VI-1-2 
VI-1-3 


Priority claim of earlier national 

Tiling elate 

Number 

Country 


24 June 1998 (24.06. 

981450 

FI 


1998) 


VI-2 


Priority document request 

The receiving Office is requested to 
prepare and transmit to the International 
Bureau a certified copy of the earlier 
appfication(s) identified above as 
item(s): 


VI-1 


VIM 


International Searching Authority 
Chosen 


Swedish Patent Office (ISA/SE) 


VIM 


Check list 


number of sheets 


electronic file(s) attached 


VMM 


Request 


4 




Vlli-2 


Description 


11 




VIII-3 


Claims 


3 




VIII-4 


Abstract 


1 


48178.txt 


VIII-5 


Drawings 


4 




VIII-7 


TOTAL 


23 




Accompanying items 


paper document(s) attached 


electronic fiie(s) attached 


VIII-8 


Fee calculation sheet 






VIII-9 


Sena rate signed oower of attom^v 






VIII-10 


Copy of general power of attorney 






VIII-16 


PCT-EASY diskette 




diskette 


VIII-17 


Other (specified): 


Copy of Official 
Action in 981450 




VIII-18 


Figure of the drawings which should 
accompany the abstract 


2 


VIII-19 


Language of filing of the international 
application 


Finnish 


IX-1 

IX-1-1 
IX-1 -2 
IX-1 -3 


Signature of applicant or agent 
Name 

Name of signatory 
Capacity 


BERGGREN OY AB 
Marku s Levi in 
Patent Agent 


FOR RECEIVING OFFICE USE ONLY 


10-1 


Date of actual receipt of the 
purported international application 




10-2 

10-2-1 

10-2-2 


Drawings: 
Received 
Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
international application 
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10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/SE 


10-6 


Transmittal of search copy delayed 
until search fee Is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 
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0 

0-1 


For receiving Office use only 

International Application No. 


PCT/FI 9 9 / 0 0 5 6 2 


0-2 


International Filing Date 


2 4 JUN 1999 ( 2 4. 06. 99 ) 


0-3 


Name of receiving Office and "PCT 
International Application" 


The Finnish Patent Office 
PCT International Application 




0-4 


Form - PCT/RO/101 PCT Request 




0-4-1 


Prepared using 


PCT-EASY Version 2,84 
(updated 01.04.1999) 


0-5 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 


National Board of Patents and 




applicant) 


Registration (Finland) (RO/FI) 


0-7 


Applicant's or agent's file reference 




i 


i me ot invention 


METHOD AND NETWORK ELEMENT FUR 


II 


Applicant 




11-1 


This person is: 


applicant only- 


il-2 


Applicant for 


all designated States except US 


II-4 


Name 


NOKIA TELECOMMUNICATIONS OY 


II-5 


Address: 


P.O. Box 300 

FIN- 00 04 5 Nokia Group 

Finland 


II-6 


State of nationality 


FI 


II-7 


State of residence 


FI 


1 1 -8 


Telephone No. 


+358-9-51121 


1 1 -9 


Facsimile No. 


+358-9-51127981 


111-1 


Applicant and/or inventor 




111-1-1 


This person is: 


applicant and inventor 


111-1-2 


Applicant for 


US only 


111-1-4 


Name (LAST, First) 


HAMBERG, Max 


111-1-5 


Address: 


Lupajantie 1 A 2 
FIN-00970 Helsinki 
Finland 


111-1-6 


State of nationality 


FI 


111-1-7 


State of residence 


FI 
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Agent or common representative; or 
address for correspondence 

The person identified below is 
hereby/has been appointed to act on 
behalf of the applicant(s) before the 
competent International Authorities as: 
Name 

Address: 



Telephone No. 
Facsimile No. 
e-mail 



agent 



BERGGREN OY AB 

P.O. Box 16 

FIN-00101 Helsinki 

Finland 

+358-9-693701 

+358-9-6933944 

email .box@berggren . elisa . f i 



Designation of States 



Regional Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) concerned) 



AP: GH GM KE LS MW SD SZ UG ZW and any 
other State which is a Contracting State 
of the Harare Protocol and of the PCT 
EA: AM AZ BY KG KZ MD RU T J TM and any 
other State which is a Contracting State 
of the Eurasian Patent Convention and of 
the PCT 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR 
IE IT LU MC NIi PT SE and any other State 
which is a Contracting State of the 
European Patent Convention and of the 
PCT 

OA: BF BJ CF CG CI CM GA GN GW ML MR NE 
SN TD TG and any other State which is a 
member State of OAPI and a Contracting 
State of the PCT 



National Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) concerned) 



AE AIi AM AT AU AZ BA BB BG BR BY CA 

CH&LI CN CU CZ DE DK EE ES FI GB GD GE 

GH GM HR HU ID IL IN IS JP KE KG KP KR 

KZ LC LK LR LS LT LU LV MD MG MK MN MW 

MX NO NZ PL PT RO RU SD SE SG SI SK SL 

TJ TM TR TT UA UG US UZ VN YU ZA ZW 



Precautionary Designation Statement 

In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 
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V-6 


Exclusion(s) from precautionary 
designations 


NONE 


VI-1 

VI-1-1 


Priority claim of earlier national 
application 

Filing date 


24 June 1998 (24.06.1998) 


VI-1-2 


Number 


981450 




VI-1 -3 


Country 


FI 




VI-2 


Priority document request 

Thfl rcw*ai\i\ntt Officio iq rftnuftQtftri to 

prepare and transmit to the International 
Bureau a certified copy of the earlier 
application(s) identified above as 
item(s): 


VI-1 


VII-1 


International Searching Authority 
Chosen 


Swedish Patent Office (ISA/SE) 


VIII 


Check list 


number of sheets 


electronic file(s) attached 


VIII-1 


Request 


4 




VIII-2 


Description 


11 




VIII-3 


Claims 


3 




VIII-4 


Abstract 


1 


48178 . txt 


vin-5 


Drawings 


4 




VIII-7 


TOTAL 


23 




Accompanying items 


paper document(s) attached 


electronic file(s) attached 


VIII-8 


Fee calculation sheet 






VIII-9 


Separate signed power of attorney 






VIII-10 


Copy of general power of attorney 






VIII-16 


PCT-EASY diskette 




diskette 


VIII-17 


Other (specified): 


Copy of Official 
Action in 981450 




VIII-18 


Figure of the drawings which should 
accompany the abstract 
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VIII-19 


Language of filing of the international 
application 


Finnish 


IX-1 


Signature of applicant or agent 






IX-1-1 


Name 


BERGGREN OY AB 




IX-1-2 


Name of signatory 


Markus Levi in 




IX-1 -3 


Capacity 


Patent Agent 
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drawings completing the purported 
international application 
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10-5 


International Searching Authority 
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10-6 


Transmittal of search copy delayed 
until search fee is paid 
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Menetelma ja verkkoelementti tilaajan Iiittamiseksi matkaviestinverkkoon 

Keksinto liittyy menetelmaan ja verkkoelementtiin, jolla matkaviestinverkkoon voi- 
5 daan liittaa tilaajalaitteita, kuten esim. tavallisia kiintean puhelinverkon tilaajalaittei- 
ta. Keksintoa voidaan soveltaa edullisesti esim. GSM-verkossa. 

Eras tekniikan tason mukainen ratkaisu esitetaan patentissa EP-779 757. Kyseisessa 
julkaisussa on esitetty ratkaisu, jolla kiintean puhelinverkon kayttajille tarjotaan rat- 
io kaisua, jolla kiintean tilaajalaitteen kayttajat voivat saada samat tilaajatoiminteet 
kuin matkaviestinverkon kayttajat. Patentissa on esitetty menetelma, jossa kiinteaan 
tilaajalaitteeseen voidaan asettaa SIM-kortti. SIM-kortin avulla kiintea tilaajalaite 
voidaan liittaa matkaviestinkeskukseen, jolloin tilaajan tilaajatiedot voidaan tallen- 
taa vierailijarekisteriin. 

15 

Edella mainitussa EP-patentissa 779 757 esitetyssa keksinnossa on kuitenkin omat 
haittapuolensa. EP-patentissa 779 757 esitetyn keksinnon mukaisessa ratkaisussa 
kayttaja joutuu hankkimaan uuden tilaajalaitteen matkaviestinverkon palvelujen 
saamiseksi. Tama johtuu siita, etta matkaviestinverkon palvelujen saaminen perus- 
20 tuu tassa keksinnossa SIM-kortin olemassaoloon tilaajalaitteessa. Uusien tilaajalait- 
teiden hankintahinta tulee suoraan loppukayttajan maksettavaksi. Edelleen edella 
mainitussa julkaisussa esitetty ratkaisu mahdollistaa ainoastaan kiinteiden tilaajalait- 
teiden lisaamisen matkaviestinverkkoon. 

25 Taman keksinnon tavoitteena on mahdollistaa erilaisten tilaajalaitteiden kuten ta- 
vanomaisten puhelimien liittaminen matkaviestinverkkoon. Taman keksinnon tavoit- 
teena on myos mahdollistaa kiinteiden puhelinverkkojen liittaminen matkaviestin- 
verkkoon. Lisaksi taman keksinnon tavoitteena on mahdollistaa isantaverkkona toi- 
mivasta matkaviestinverkosta poikkeavien radioliikenneverkkojen liittaminen mat- 

3 0 kaviestinverkkoon. 

Keksinnon tavoitteet saavutetaan erillisella matkaviestinverkkoon liitetylla verkkoe- 
lementilla, johon isantaverkkoon liitettava tilaajalaite, puhelinverkko tai muu koko- 
naisuus liitetaan. Isantaverkon suimtaan verkkoelementti emuloi haluttua isantaver- 
35 kon rajapintaa tai laitetta, ja isantaverkkoon liitettavan tilaajalaitteen tai verkon 
suuntaan tilaajalaitteen tarvitsemaa palvelukokonaisuutta tai rajapintaa. Verkkoele- 
mentti kasittaa edullisesti muistielimen, johon on tallennettu eri suuntiin tapahtu- 
vaan emulointiin mahdollisesti tarvittavat lisatiedot. 
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Keksinnon mukaiselle menetelmalle on tunnusomaista se, mita on esitetty menetel- 
maan kohdistuvassa itsenaisessa patenttivaatimuksessa. Keksinnon mukaiselle verk- 
koelementille on tunnusomaista se, mita on esitetty itsenaisessa verkkoelementtiin 
kohdistuvassa patenttivaatimuksessa. Muita keksinnon edullisia toteutusmuotoja on 
5 esitetty epaitsenaisissa patenttivaatimuksissa. 

Erillisen matkaviestinverkkoon liitetyn verkkoelementin avulla voidaan jonkin tilaa- 
javerkon, kuten kiintean puhelinverkon, kayttajille tarjota kyseisen tilaajaverkon 
palvelut matkaviestinverkon kautta. Verkkoelementin tehtavana on keksinnon eraas- 

10 sa edullisessa toteutusmuodossa toimia siten, etta tilaajaverkko tai tilaajaverkon ti- 
laajalaite nayttaa matkaviestinverkolle halutulta matkaviestinverkkoon kuuluvalta 
elimelta tai usealta halutulta elimelta. Verkkoelementin toiminta on saatu aikaan si- 
ten, etta verkkoelementissa emuloidaan ainakin yhta matkaviestinverkon elinta mat- 
kaviestinverkon suuntaan. Vastaavasti tilaajalaitteen suuntaan emuloidaan kulloin- 

15 kin kyseessa olevaa tilaajaverkkoa ja tuotetaan nain tilaajaverkolle tyypilliset sig- 
naalit. 

Keksinnon eraana etuna on se, etta keksinnon mukaisen verkkoelementin avulla 
pystytaan haluttu yksittainen verkko liittamaan matkaviestinverkkoon. Eras tallainen 

20 verkko voi olla esim. sisapuhelinverkko. Erityisen edullinen ratkaisu saadaan aikaan 
haja-asutusalueiden tapauksessa, jolloin jokin asutuskeskittyma voidaan edullisesti 
liittaa kiinteaan puhelinverkkoon matkaviestinverkon kautta. Saastoa tulee ensinna- 
kin siita, etta haja-asutusalueelle ei tarvitse tuoda kiinteaa puhelinverkkoa pitkien 
matkojen takaa vaan puhelujen valittaminen voidaan hoitaa radioaaltojen valityksel- 

25 la. Kayttajalle saastoa syntyy siita, etta nykyisin kaupasta saatavat edulliset tilaaja- 
laitteet, kuten tavanomaiset puhelimet, soveltuvat erittain hyvin kaytettavaksi verk- 
koelementin yhteydessa. Lisaksi, jos verrataan verkkoelementin ja mahdollisen 
kiintean tilaajalaitteen hankintakustannuksia matkaviestimen hankintakustannukseen 
verrattuna, voidaan todeta, etta verkkoelementin ja kiintean tilaajalaitteen kustan- 

30 nukset ovat alhaisemmat niissa kaytettavan melko yksinkertaisen tekniikan vuoksi. 
Etenkin, jos verkkoelementti ostetaan esim. jonkin asumiskeskittyman yhteisena 
hankintana, saadaan puhelinyhteys jarjestettya hyvixikin edullisesti. Edella esitetty 
soveltuu my 6s muihin verkkoihin kuin kiinteaan puhelinverkkoon. 

35 Keksinnon eraana toisena etuna voidaan pitaa sita, etta tallaisella verkkoelementilla 
pystytaan saastamaan resursseja. Tietyn alueen pxihelinverkon resurssit tarvitsee 
esim. kiintean verkon tapauksessa mitoittaa kaikkien alueella kaytossa olevien kiin- 
teiden tilaajalaitteiden mukaan. Vastaavasti samalla alueella olevan matkaviestin- 
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verkon resurssit tarvitsee mitoittaa kaikkien alueella olevien ja sinne mahdollisesti 
tulevien matkaviestimien mukaan. Keksinnon eraan edullisen toteutusmuodon mu- 
kaisen verkkoelementin avulla voidaan yhdistaa seka kiintean puhelinverkon etta 
matkaviestinverkon palvelut, jolloin kokonaiskapasiteetti tietyn alueen puhelinkes- 
5 kukselle voidaan mitoittaa naiden yhteistarpeen mukaisesti, joka on tunnetusti pie- 
nempi kuin erillisille verkoille tarvittavien kapasiteettien summa. Tama on yleistet- 
tavissa kaikille muillekin erillisille puhelinverkoille, joissa verkkoelementtia voidaan 
kayttaa. 

10 Keksinnon eraana kolmantena etuna voidaan pitaa sita, etta keksinnon mukaisella 
laitteella kayttajalle voidaan kiintean puhelinverkon tapauksessa tarjota tuttu ja tur- 
vallinen kiintean tilaajalaitteen liitynta. Huolimatta matkaviestinten tuotekehitykses- 
ta kayttajaystavallisempaan suuntaan, yha vielakin loytyy ihmisia, joille matkavies- 
tin on pelottava ja vaikea laite, jota ei uskalleta tai osata kayttaa. Erityisesti van- 

15 hempien ihmisten keskuudessa matkaviestinta pidetaan liian hankalana kayttaa. 
Syiksi ihmiset sanovat muun muassa liian suuren nappainmaaran seka kooltaan liian 
pienet nappaimet. Ihmiset toivovatkin, etta he voisivat kayttaa tuttua kiinteaa puhe- 
lintaan joka paikassa, esim. kesaasunnollaan, ja juuri tahan toiveeseen tassa esitetty 
keksinto tuo hyvan ratkaisun. 

20 

Matkaviestinoperaattorin kannalta verkkoelementti tuo uusia mahdollisuuksia tarjota 
palveluita. Nykyisin matkaviestintoimintoihin keskittynyt operaattori pystyy tarjoa- 
maan vain matkaviestinliittyman ja siihen liittyvia palveluita asiakkaalle. Uuden 
verkkoelementin avulla operaattori voi markkinoida myos yksinkertaisia ja tavallisia 
25 lankaliittymia seka myos muita liittymia ja niiden erilaisia palveluita. Talloin mark- 
kinoille syntyy kilpailua myos erilaisten liittymien tarjonnasta ja tarjoajista, mika on 
useimmiten hyva asia asiakkaan kannalta. 

Edelleen operaattori voi tarjota asiakkaalle puhelinnumeron, joka nayttaa kiintean 
30 liittyman puhelinnumerolta. Talloin asiakkaan liittyma nayttaa seka ulkoisesti etta 
puhelinnumeronsa kannalta tavalliselta kiintean puhelinverkon liittymalta. Kiintean 
liittyman kaltaisen puhelinnumeron avulla voidaan poistaa monia ihmisia vaivaava 
pelko matkaviestimeen soitosta ja soiton kalleudesta. Operaattori voi esim. tehda 
sopimuksen paikallisen puhelinyhtion kanssa kiinteita liittymanumeroita muistutta- 
35 vien puhelinnumeroiden kaytosta verkkoelementtiin liitetyissa tilaajalaitteissa tai 
muulla tavoin jarjestaa kyseiselle alueelle tyypillisten puhelinnumeroiden kayton. 
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Keksinnon mukainen verkkoelementti mahdollistaa kayttajan tilaajaidentiteetin siir- 
tamisen matkaviestimesta verkkoelementtiin, jolloin verkkoelementtiin liitetty tilaa- 
jalaite toimii kayttajan paatelaitteena. Kayttaja voi myos siirtaa tilaajaidentiteetin 
painvastaiseen suuntaan eli siirtaa tilaajalaitetta vastaavat tilaajatiedot SIM-kortille, 
5 ja jatkaa liittyman kayttoa matkaviestimen avulla.Siten keksinnon mukainen verk- 
koelementti mahdollistaa liikkuvuuden lisaamisen kiinteisiin puhelinverkkoihin ja 
sijainnin paivityksen kiinteasta paatelaitteesta matkaviestimeen ja painvastoin seka 
kiinteasta paatelaitteesta toiseen kiinteaan paatelaitteeseen. 



10 Keksinnon mnkaisen verkkoelementin avulla voidaan kiintean tilaajalaitteen kaytta- 
jalle tarjota kaikki modernin digitaalisen lankaverkon palvelut. Nykyisin tilanne on 
se, etta digitaalisia lankaverkkoja on tyypillisesti vain suurissa kaupungeissa. Verk- 
koelementin avtdla kaikki nama palvelut voidaan tarjota myos haja-asutusalueella 
asuville. Digitaalisen lankaverkon tyypillisia mahdollisia palveluja ovat esim. soi- 

15 tonsiirtopalvelu ja puhelinvastaajapalvelim. Myos muita palveluja on olemassa. Li- 
saksi, lam huomioidaan se, etta verkkoelementti kayttaa matkaviestinverkkoa, on 
verkkoelementin kayttajalle mahdollista tarjota kaikkia matkaviestinverkon palvelui- 
ta, joita on mahdollista ohjata kiintean tilaajalaitteen numeronappaimilla. 



20 Seuraavassa selostetaan keksintoa yksityiskohtaisemmin viitaten esimerkkeina esi- 
tettyihin edullisiin suoritusmuotoihin ja oheisiin kuviin, joissa 



kuva 1 esittaa erasta keksinnon mukaista suoritusmuotoa verkkoelementista, 
kuva 2 esittaa eraan keksinnon mukaisen verkkoelementin suoritusmuo- 
25 donjossa verkkoelementin tulopuolelle on liitetty tavallisia kiinteita ti- 

laajalaitteita, 

kuva 3 esittaa eraan keksinnon mukaisen verkkoelementin suoritusmuodon, 
jossa verkkoelementin tulopuolelle on liitetty kiintean puhelinverkon 
puhelinkeskuksia, 

30 kuva 4 esittaa eraan keksinnon mukaisen verkkoelementin suoritusmuodon, 
jossa tulopuolelle on liitetty eras radioverkko, 
kuva 5 esittaa eraan keksinnon mukaisen verkkoelementin suoritusmuodon, 

jossa tulopuolelle on liitetty jokin sisapuhelinverkko, 
kuva 6 esittaa eraan keksinnon mukaisen verkkoelementin sijoittumisen mat- 
35 kaviestinverkkoon, jossa verkkoelementti emuloi radiorajapintaa, ja 

kuva 7 esittaa eraan keksinnon mukaisen verkkoelementin sijoittumisen mat- 
kaviestinverkkoon, jossa verkkoelementti emuloi tukiaseman ja tuki- 
asemaohjaimen valista rajapintaa. 
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Kuvissa kaytetaan toisistaan vastaavista osista samoja viitenumeroita ja -merkintoja. 

Kuvassa 1 on esitetty keksinnon mukaisen verkkoelementin 11 eras suoritusmuoto. 
Kyseinen verkkoelementti 11 voidaan sijoittaa edullisesti esim. kahden erilaisen 
5 verkon, kuten matkaviestinverkon ja kiintean puhelinverkon valiin toteuttamaan so- 
pivaa rajapintaa kullekin verkolle. Emulointi voi olla toteutettu edullisesti esim. 
mikroprosessorin 14 avulla, joka on ohjelmoitu tuottamaan ainakin tarvittavat sig- 
naalit kullekin verkolle, jotka verkkoelementtiin 1 1 on yhdistetty. 

10 Verkkoelementti 11 voi kasittaa emulointilohkon, kuten mikroprosessorin 14, lisaksi 
kytkentalohkon 12 kuten esim. kytkentakenttapiirin 12, tuloyksikon 16 ja lahtoyksi- 
kon 13. Tuloyksikon 16 tehtavana on toteuttaa verkkoelementin tulopuolelle tarvit- 
tava liitanta tai tarvittavat liitannat, ja vastaavasti lahtoyksikon 13 tehtavana on to- 
teuttaa verkkoelementin lahtopuolelle tarvittava liitanta tai tarvittavat liitannat. 

15 Esim., keksinnon eraassa toteutusmuodossa tuloyksikko voi kasittaa yhden tai use- 
amman analogisen puhelinlinjan liitantakortin (LIA, Line Interface Analogue). Kyt- 
kentakenttapiirin 12 tehtavana on edullisesti ainakin kytkea puhesignaaleja puhelui- 
den valittamiseksi. Kytkemisella voidaan tassa myos tarkoittaa sita, etta vaikka 
esim. verkkoelementin 11 tuloyksikkoon 16 voi olla kytketty suurikin maara tilaaja- 

20 laitteita, pystyy verkkoelementti 11 kytkemaan puhelut jotakin tunnettua tekniikkaa 
hyvaksi kayttaen lahtoyksikon 13 ulosmenoihin eli lahtoyksikkoon kytkettyihin 
matkaviestinverkon signaalilinjoihin, joita voi olla vahemman kuin tulopuolen si- 
saanmenoja eli matkaviestinverkkoon liitettavan jarjestelman signaalilinjoja. Tassa 
matkaviestinverkon signaalilinjat voivat olla esim. matkaviestinverkon puhekanavia. 

25 Tulopuolella tarkoitetaan tassa verkkoelementin 1 1 sita puolta, jota ei ole kytketty 
isantaverkkoon ja lahtopuolella vastaavasti isantaverkkoon kytkettya puolta. Verk- 
koelementti voi siten kytkentatoimintojen lisaksi tai ohella kasittaa myds keskitta- 
mistoimintoja. 

30 Tassa selostuksessa isantaverkolla tarkoitetaan matkaviestinverkkoa tai sen osaa, 
kuten runkoverkkoa (CN, core network), johon liitettava, tyypillisesti matkaviestin- 
verkkoa pienempi kokonaisuus halutaan verkkoelementin 1 1 avulla liittaa. 

Edella mainittujen komponenttien lisaksi verkkoelementti 11 voi kasittaa ainakin 
35 tietokantalohkon 15 tietokannan toteuttamiseksi jonka tietokannan avulla verkkoe- 
lementtiin 11 kytketty tilaajalaite voidaan edullisesti tunnistaa. Esimerkiksi jos 
isantaverkkona on GSM-verkko, SIM-kortin tietoja vastaavat tilaajatiedot eli isanta- 
verkon tilaajatietoja vastaavat tiedot tai ainakin osa niista voidaan tallentaa kysei- 
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seen tietokantaan tai muistielimeen 15. Tietokanta 15 voi olla tallennettuna esim. 
muistipiiriin tai muuhun muistielimeen. Tietokantaa voidaan edullisimmin kayttaa 
sellaisten isantaverkon tarvitsemien tietojen tallennukseen, joita tietoja ei ole saata- 
vissa verkkoelementin 1 1 avulla liitettavista laitteista. Alan ammattimiehelle on sel- 
5 vaa, etta verkkoelementissa 11 sijaitsevaa tietokantaa 15 vastaavien tietojen tallen- 
nus voidaan toteuttaa myos muulla tavoin kuin edella on esitetty. Eraan edullisen 
suoritusmuodon mukaisesti verkkoelementti 11 voi olla toteutettu esim. siten, etta 
tietokantaa 15 vastaavat tiedot voi olla tallennettu operaattorin tiloissa olevaan jar- 
jestelmaan, josta kyseiset tiedot voidaan tarvittaessa lukea. Tama ei kuitenkaan 
10 valttamatta olisi kovinkaan jarkevaa, silla tallaisella esimerkinomaisella jarjestelylla 
verkko kuormittuisi turhaan lisaantyneen signaaliliikenteen vuoksi. Tilaajaliittymaa 
koskevien tietojen keskitys yhteen tietokantaan kuitenkin toisi keskittamiseen tyy- 
pillisesti liittyvat edut. 

15 Eraassa keksinnon mukaisessa suoritusmuodossa verkkoelementin 11 tulopuolelle 
16 voidaan kytkea tavallisia kiintean verkon tilaajalaitteita 21. Eras esimerkki tai- 
laisesta jarjestelysta on esitetty kuvassa 2. Tallaisessa toteutusmuodossa verkkoe- 
lementin avulla isantaverkkoon liitettava jarjestelma voi esim. kasittaa vain tavallisia 
puhelimia ja niiden tarvitsemat liitantajohdot. Kiintea tilaajalaite 21 voidaan kytkea 

20 verkkoelementtiin 11 tuloyksikon 16 eli edullisesti esim. erityisen tilaajaliitantakor- 
tin valityksella. Useamman kiintean tilaajalaitteen 21 kytkeminen verkkoelementtiin 
11 voidaan toteuttaa esim. siten, etta jokaista kiinteaa tilaajalaitetta 21 kohden on 
yksi tilaajaliitantakortti. Kytkeminen voidaan myos jarjestaa siten, etta kaikki kiin- 
teat tilaajalaitteet 21 kytketaan verkkoelementtiin 11 yhden tilaajaliitantakortin vali- 

25 tyksella. Myos muita ratkaisuja voidaan edullisesti kayttaa tilaajalaitteiden kytkemi- 
seksi verkkoelementtiin 11. Tallaisessa toteutusmuodossa verkkoelementti 1 1 toteut- 
taa tilaajalaitteiden 21 suuntaan tilaajalaitteiden edellyttamat toiminnot, kuten esim. 
off-hook ja on-hook-tilojen tunnistuksen, halytyssignaalin antamisen ja muut tarvit- 
tavat toiminnot. Kiinteat tilaajalaitteet 21 tunnistetaan jollakin tunnetulla tavalla, 

30 kuten esim. sen perusteella, minka signaalilinjan valityksella tilaajalaitteen signaalit 
saapuvat verkkoelementtiin. Tilaajalaitteiden tunnistus voidaan toteuttaa esim. myos 
signaloinnin avulla, mista esitetaan myfihemmin eraita esimerkkeja. 

Kuvassa 2 esitetaan myos pieni osa isantaverkkoa ja sen eri elementteja 92, 93, 94, 
35 90\ Tassa esimerkissa isantaverkko kasittaa matkaviestinverkkoon tyypillisesti 
kuuluvia elimia kuten tukiasemia 92, yhta tai useampaa tukiasemaa ohjaavia tuki- 
asemaohjaimia 93 ja matkaviestinkeskuksia 94. Kuvassa 2 esitetaan myos tukiase- 
miin 91 yhteydessa olevia matkaviestimia 92 ja isantaverkon loppuosa 90\ Kuvan 2 
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esimerkissa verkkoelementti 11 on kytketty matkaviestinkeskukseen 94, jolloin 
verkkoelementti 1 1 toteuttaa matkaviestinkeskuksen ja tukiasemaohjaimen valisen 
rajapinnan mukaisen toiminnallisuuden. Isantaverkkoon pain verkkoelementti 11 
nayttaa tassa esimerkissa siten tukiasemaohjaimelta. Tallaisessa toteutusmuodossa 
5 lahtoyksikko 13 toteuttaa verkkoelementin ja matkaviestinkeskuksen valisen siirto- 
linjan edellyttaman toiminnallisuuden. GSM-verkossa tama matkaviestinkeskuksen 
(MSC) ja tukiasemaohjaimen (BSC) valinen rajapinta 95a on ns. A-rajapinta. 
UMTS-verkon tapauksessa vastaava rajapinta on Iu-rajapinta. 

Kuvan 2 mukaisessa jarjestelmassa puhelun yhdistaminen tilaajalaitteeseen 21 voi 
keksinnon eraan edullisen toteutusmuodon mukaan tapahtua esim. seuraavasti. Ole- 
tetaan, etta tietoliikenneverkko 90 ! on GSM-verkko, joka on yhteydessa tavanomai- 
seen puhelinverkkoon. Kim puhelu tavanomaisesta puhelinverkosta saapuu GSM- 
verkkoon, puhelu ohjautuu siihen GSM-verkon MSC:hen, jonka alueelle tilaajalaite 
21 on rekisteroitynyt. Tama MSC havaitsee, etta tilaajalaite on rekisteroity sijaitse- 
van sen BSC:n alueelle, jota verkkoelementti 11 emuloi. Talloin MSC lahettaa pa- 
ging-viestin verkkoelementille 11, joka vastaa MSCille A-rajapinnan mukaisella pa- 
ge response -viestilla. Verkkoelementti muimtaa paging- vies tin mainitseman IMSI- 
koodin omaksi tunnisteekseen eli suorittaa tarvittavan identiteettimuunnoksen, mita 
kuvan 2 esimerkissa vastaa IMSI-koodia vastaavan tilaajajohdon selvittaminen. Ta- 
man jalkeen verkkoelementti antaa halytyssignaalin kyseiseen tilaajajohtoon. Kim 
kayttaja vastaa puheluun, verkkoelementti aloittaa puhesignaalien muuntamisen ti- 
laajalaitteen ja GSM-verkon valilla. Puhelun avauksen yhteydessa MSC tyypillisesti 
tarkistaa autentikointiproseduurin avulla, etta kyseinen paatelaite on juuri oikea 
paatelaite. Tallaisessa tapauksessa verkkoelementti 1 1 emuloi paatelaitteen toimin- 
taa talta osin verkkoelementin tilaajatietojen avulla. 

Eraassa keksinnon edullisessa toteutusmuodossa kaikkia tilaajaliittyman tietoja, joita 
ei ole saatavilla tilaajalaitteista 21, ei tallenneta tietokantaan 15, vaan ainakin osa 
30 naista tiedoista muodostetaan automaattisesti aina silloin, kun kyseisia tietoja tarvi- 
taan. Talla tavoin voidaan pienentaa tietokantaan tallennettavien tietojen maaraa. 
Tiedot voidaan muodostaa automaattisesti esim. jonkin muuttumattomana pysyvan 
tiedon kuten liittyman puhelinnumeron perusteella, jolloin muodostamistavan pysy- 
essa samana myos automaattisesti muodostettu tieto on joka kerta sama. Nain voi- 
35 daan muodostaa esim. jokin tilaajatietoihin liittyva kiintea tieto kuten esim. paate- 
laitteen tunnistetieto. Mikali tarvittavan tiedon ei tarvitse pysya samana eri kertojen 
valilla, tarvittava tieto voidaan generoida myos esim. kellonajan perusteella tai sa- 
tunnaisesti. 
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Mikali joitakin tietoja kuten esim. tiettyja turvallisuusparametreja ei voida siirtaa 
SIM-kortilta pois, on tallaisten tietojen kohdalla jarjestettava tietojen kopiointi SIM- 
kortilta verkkoelementille. Tallaisessa tilanteessa verkko edullisimmin varmistaa 
turvallisuusvaatimusten mukaisesti, etta vain yhta naista tiedoista todella kaytetaan. 

5 

Eraassa keksinnon edullisessa toteutusmuodossa verkkoelementti 1 1 voidaan kytkea 
paikallisen puhelinverkon keskus- tai kytkentalaitteeseen tai muuhun vastaavaan 
elimeen. Kuvassa 3 on esitetty eras tallainen ratkaisu, jonka mukaisesti verkkoele- 
mentti 1 1 on toiminnallisesti kytketty paikallisen puhelinverkon keskuslaitteeseen 

10 31. Verkkoelementtiin 11 voidaan kuvan mukaisesti kytkea myos useampi kuin yksi 
keskuslaite 3 1 joko suoraan kuvan 3 esittamalla tavalla tai edelleen muiden keskus- 
laitteiden valityksella. Tallaisessa toteutusmuodossa tilaajalaitteen tunnistus voidaan 
toteuttaa esim. keskuslaitteiden 31 kayttaman signaloinnin avulla. Eraina esimerk- 
keina mahdollisista signalointimenetelmista voidaan mainita tavanomaisessa puhe- 

15 linverkossa kaytettavat ISUP-, SS7- ja R2 -sigxialointiprotokollat. Tallaisessa toteu- 
tusmuodossa verkkoelementti 1 1 emuloi liitettavien keskuslaitteiden suuntaan halut- 
tua keskuslaitteiden tuntemaa rajapintaa tai esim. toista keskuslaitetta. Kuvassa 3 
esitetaan myos isantaverkko 90. 

20 Kuvassa 4 esitetaan keksinnon sellainen edullinen toteutusmuoto, jossa verkkoele- 
mentin 11 avulla isantaverkkoon on liitetty toinen radio verkko 41. Toinen radio- 
verkko 41 voi olla esim. yrityksen sisainen radioliikenneverkko tai langaton sisapu- 
helinverkko. Kuvan 4 esimerkissa radioverkko 41 kasittaa tukiasemia 43 ja radio- 
verkon keskuslaitteita 42. Radioverkko 41 kasittaa myos langattomia paatelaitteita 

25 44, jotka ovat yhteydessa muuhun radioverkkoon 41 tukiasemien 43 valityksella. 
Tallaisessa sovellusmuodossa langattomat paatelaitteet 44 vastaavat edellisten esi- 
merkkien tilaajalaitteita 21, jolloin verkkoelementti toteuttaa isantaverkon suuntaan 
tapahtuvan emuloinnin muistiinsa tallennettujen isantaverkon liittymatietojen ja lan- 
gattomien paatelaitteiden 44 tunnistetietojen perusteella. Tallaisessa sovellusmuo- 

30 dossa verkkoelementti 11 toteuttaa radioverkkoon 41 pain halutun radioverkon 41 
rajapinnan toiminnallisuuden. Esimerkiksi, langattoman sisapuheltnjarjestelman 
kuten DECT-jarjestelman tapauksessa verkkoelementti 1 1 voi emuloida tavanomai- 
sen puhelinjarjestelman keskuslaitetta DECT-jarjestelman 41 suuntaan, jolloin 
DECT-jarjestelman kannalta tilanne on sama kuin tunnetun tekniikan mukaisessa 

35 tapauksessa, jossa DECT-jarjestelma on kytketty johonkin kiintean puhelinverkon 
keskukseen, kuten yrityksen tai rakennuksen puhelinkeskukseen. 
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Yleisesti, keksinnollisen verkkoelementin avulla voidaan toteuttaa sellaisia isanta- 
verkon paatelaitteiden kuten matkaviestinten toimintoja, joita isantaverkkoon liitet- 
tavan jarjestelman paatelaitteet eivat toteuta. Erityisesti verkkoelementin avulla voi- 
daan toteuttaa prosessointia vaativia toimintoja, joita mainitun jarjestelman paate- 
5 laitteet eivat kykene toteuttamaan esim. sen vuoksi, etta paatelaitteissa ei ole proses- 
soria, etta paatelaitteiden prosessointikapasiteetti on liian pieni kyseisen toimintojen 
toteuttamiseksi, tai etta paatelaitteeseen ei voida tallentaa isantaverkon tarvitsemia 
tilaajatietoja. Edellisten esimerkkien mukainen SIM-kortin taydellinen emulointi on 
siten vain eras edullinen esimerkki tallaisista toiminnoista. 

10 

Edella on esitetty esimerkinomaisesti, etta verkkoelementti edullisesti kasittaa isan- 
taverkon suuntaan tapahtuvaan emulointiin eli toimintojen toteuttamiseen tarvittavat 
lisatiedot, kuten esim. tarvittavat matkaviestinverkon liittymatiedot, joita ei isanta- 
verkkoon liitettavasta jarjestelmasta ole saatavilla. Eraissa suoritusmuodoissa voi li- 
15 saksi olla mahdollista, etta isantaverkosta ei ole saatavilla kaikkia isantaverkkoon 
liitettavan jarjestelman tarvitsemia tietoja ja palveluita. Tallaisessa tapauksessa 
verkkoelementti emuloi liitettavan jarjestelman tarvitsemat palvelut verkkoelement- 
tiin tallennettujen lisatietojen perusteella. 

20 Kuvassa 5 esitetaan keksinnon sellainen edullinen toteutusmuoto, jossa verkkoele- 
mentin avulla isantaverkkoon 90 liitetaan esim. tietyn yrityksen tai rakennuksen tai 
muun yksikon sisapuhelinverkko Sl.Tassa sisapuhelinverkko 51 voi esim. olla ta- 
vallinen sisapuhelinverkko, yrityksen tai rakennuksen tietoliikenneverkon valityksel- 
la toteutettu Intranet-puhelinverkko, DECT-verkko tai jokin muu sisapuhelinverkko. 

25 Kuvan 5 esimerkissa sisapuhelinverkko kasittaa useita tilaajalaitteita 21. 

Verkkoelementin 11 tuloyksikkoon 16 voidaan kytkea myos jokin muu verkko, jota 
ei edella ole mainittu. Alan ammattimiehelle on itsestaan selvaa, etta verkkoelemen- 
tin 11 avulla isantaverkkoon 90 voidaan liittaa myos jokin kombinaatio edella esi- 
30 merkinomaisesti esitetyista verkoista tai muista vastaavista verkoista. 

Verkkoelementti voi toteuttaa isantaverkon suuntaan myos muunlaisia kuin edella 
esitettyja rajapintoja. Kuvassa 6 esitetaan keksinnon eraan edullisen toteutusmuodon 
mukainen rakenne. Kuvassa 6 verkkoelementtiin on kytketty useita tilaajalaitteita 
35 21, ja verkkoelementin 11 ja isantaverkon 92, 93, 90 valinen rajapinta on radioraja- 
pinta 95b. Tallaisessa sovellusmuodossa verkkoelementti emuloi joukkoa matka- 
viestimia. Kuvassa 6 esitetaan isantaverkon 90 komponenteista tukiasemia 92 ja tu- 
kiasemaohjain 93. Tallaisessa sovellusmuodossa verkkoelementti kasittaa siten la- 
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hetinyksikon, johon on kytketty tarvittavat antennilaitteistot. Tallainen lahetinyksik- 
ko voidaan toteuttaa esim. lahtoyksikkoon 13. 

Kuvassa 7 esitetaan keksinnon eraan edullisen toteutusmuodon mukainen rakenne. 
5 Kuvassa 7 verkkoelementti toteuttaa tukiaseman ja tukiasemaohjaimen valisen raja- 
pinnan 95c, jolloin isantaverkon kannalta verkkoelementti toimii kuten tukiasema. 
Sellaisessa toteutusmuodossa, jossa isantaverkkona toimii GSM-verkko, rajapinta 
95c on siten Abis-rajapinta. Sellaisessa toteutusmuodossa, jossa isantaverkkona 
toimii UMTS-verkko, rajapinta 95c on siten Iub-rajapinta. 

10 

Verkkoelementissa 1 1 voi olla muitakin elimia, kuin mita edella esitetyissa esimer- 
keissa kay ilmi. Tallaisia elimia voivat olla esim. tiedonsiirtonopeuden muuntami- 
seen tarkoitetut elimet, joita tarvitaan, kun verkkoelementti 1 1 on kahden eri tie- 
donsiirtonopeutta kayttavan verkon valissa. Myos muita tarvittavia sovituselimia 
15 voidaan sijoittaa verkkoelementtiin 11. 

Keksinto ei rajoitu minkaan tietyn isantaverkon tai tiettyjen isantaverkkojen kayt- 
toon. Keksintoa voidaan kayttaa hyvin monenlaisten isantaverkkojen kanssa. Isanta- 
verkkona voi toimia esimerkiksi edellamainitut GSM- ja UMTS-jarjestelmat. Kek- 
20 sinto ei myoskaan rajoita tekniikoita, joilla isantaverkko on toteutettu. Isantaverkko 
voi hyodyntaa esimerkiksi pakettiliikenteeseen pohjautuvaa tekniikkaa, kuten esi- 
merkiksi IP-verkkotekniikkaa. 

Edella on esitetty esimerkinomaisesti, etta verkkoelementin avulla kytkettavat sig- 
25 naalit ovat puhesignaaleja. Keksinto ei kuitenkaan rajoitu tahan. Esimerkiksi, jos se- 
ka isantaverkko etta isantaverkkoon liitettava jarjestelma tukevat myos muunlaisia 
tiedonsiirtoyhteyksia, kytkettavat signaalit voivat olla myos muuta dataa kasittavia 
signaaleja kuin puhesignaaleja. 

30 Tietyn toiminnallisen yksikon, kuten tukiasemaohjaimen nimi on usein erilainen eri 
matkaviestinjarjestelmissa. Esimerkiksi, GSM-jarjestelman tukiasemaohjainta (BSC, 
base station controller) lahinna vastaava elin UMTS-jarjestelmassa on eraiden spe- 
sifikaatioiden mukaan nimeltaan radioverkko-ohjain (RNC, radio network control- 
ler). Oheisissa vaatimuksissa termeja tukiasemaohjain ja matkaviestinkeskus ei ole 

35 rajoitettu millaan tavalla tarkoittamaan vain GSM-verkon elimia, vaan termit katta- 
vat myos muiden matkaviestmjarjestelmien toiminnallisesti lahinna vastaavat elimet. 
Oheisissa patenttivaatimuksissa termi tilaajalaite tarkoittaa liitettavan jarjestelman 
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vastaavaa laitetta, kuten esim. kiintean puhelinverkon tavanomaista puhelinta, lan- 
gattoman sisapuhelinverkon paatelaitetta tai vastaavaa laitetta. 

Edella keksintoa on selostettu eraisiin sen edullisiin sovellusmuotoihin viittaamalla, 
5 mutta on selvaa, etta keksintoa voidaan muunnella monin eri tavoin oheisten patent- 
tivaatimusten maaritteleman keksinnollisen ajatuksen mnkaisesti. 
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Patenttivaatimukset 

1. Menetelma tilaajalaitteita kasittavan jarjestelman liittamiseksi matkaviestin- 
verkkoon, tunnettu siita, etta matkaviestinverkkoon liitetyn verkkoelementin (11) 

5 avulla 

- toteutetaan mainitun matkaviestinverkon suuntaan haluttu mainitun matkaviestin- 
verkon rajapinta, 

- toteutetaan mainitun jarjestelman suuntaan haluttu mainitun jarjestelman rajapinta, 
ja 

10 - kytketaan mainitun jarjestelman signaaleja matkaviestinverkkoon ja matkaviestin- 
verkon signaaleja mainittuun jarjestelmaan. 

2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta menetelmassa 
verkkoelementtiin tallennetaan ainakin osa matkaviestinverkon paatelaitteen tilaaja- 

15 tietoja vastaavista tilaajatiedoista. 

3. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainitun 
verkkoelementin (11) avulla toteutetaan matkaviestinverkon sellaisia matkaviestin- 
verkon matkaviestimiin liittyvia toimintoja, joita mainitun jarjestelman tilaajalaitteet 

20 eivat toteuta. 

4. Patenttivaatimuksen 2 ja 3 mukainen menetelma, tunnettu siita, etta 
ainakin osa mainituista toiminnoista ovat tilaajatiedoista riippuvia toimintoja. 

25 5. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta verkkoele- 
mentin avulla vastaanotetaan signaaleja mainitusta jarjestelmasta, jotka signaalit 
saapuvat signaalilinjoilta, joita on tietty ensimmainen maara, ja keskitetaan vastaan- 
otettuja signaaleja matkaviestinverkon signaalilinjoille, joita on tietty toinen maara, 
jolloin mainittu toinen maara on pienempi kuin mainittu ensimmainen maara. 

30 

6. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainittu raja- 
pinta on tukiasemaohjaimen ja matkaviestinkeskuksen valinen rajapinta. 

7. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainittu raja- 
35 pinta on tukiasemaohjaimen ja tukiaseman valinen rajapinta. 




8. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainittu raja- 
pinta on matkaviestimen ja tukiaseman valinen radiorajapinta. 



13 



T/FI99/Q0562 



9. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta ainakin osa 
verkkoelementin (11) tarvitsemista matkaviestinverkon tilaajatiedoista luetaan verk- 
koelementtiin tallennetusta tietokannasta (15). 

5 

10. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta ainakin osa 
verkkoelementin (11) tarvitsemista matkaviestinverkon tilaajatiedoista muodostetaan 
automaattisesti. 

10 11. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainittu jar- 
jestelma kasittaa ainakin yhden kiintean puhelinverkon. 

12. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainittu jar- 
jestelma kasittaa ainakin yhden radioverkon (41). 

15 

13. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta mainittu jar- 
jestelma kasittaa ainakin yhden sisapuhelinverkon (51). 

14. Verkkoelementti (11), tunnettu siita, etta se on sovitettu liitettavaksi matka- 
20 viestinverkkoon tilaajalaitteita kasittavan jarjestelman liittamiseksi matkaviestin- 

verkkoon mainitun verkkoelementin valityksella, ja siita, etta se kasittaa 

- emulointilohkon mainitusta jarjestelmasta puuttuvien matkaviestinverkon toiminto- 
jen toteuttamiseksi ja 

- kytkentalohkon mainitusta jarjestelmasta tulevien signaaleiden kytkemiseksi mat- 
25 kaviestinverkkoon. 

15. Patenttivaatimuksen 14 mukainen verkkoelementti, tunnettu siita, etta se kasit- 
taa muistielimen matkaviestinverkon tilaajatietojen tallentamiseksi. 

30 16. Patenttivaatimuksen 14 mukainen verkkoelementti, tunnettu siita, etta mainit- 
tu emulointilohko on jarjestetty toteuttamaan matkaviestinverkon sellaisia matka- 
viestinverkon matkaviestimiin liittyvia toimintoja, joita mainitun jarjestelman maini- 
tut tilaajalaitteet eivat toteuta. 

35 17. Patenttivaatimuksen 14 mukainen verkkoelementti, tunnettu siita, etta se kasit- 
taa emulointilohkon lisaksi lahtoyksikon (13) mainitun matkaviestinverkon ennalta 
maaratyn rajapinnan mukaisen toiminnallisuuden toteuttamiseksi. 
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18. Patenttivaatimuksen 17 mukainen verkkoelementti, tunnettu siita, etta mainit- 
tu rajapinta on tukiasemaohjaimen ja matkaviestinkeskuksen valinen rajapinta. 

19. Patenttivaatimuksen 17 mukainen verkkoelementti, tunnettu siita, etta mainit- 
5 tu rajapinta on tukiaseman ja tukiasemaohjaimen valinen rajapinta. 

20. Patenttivaatimuksen 17 mukainen verkkoelementti, tunnettu siita, etta mainit- 
tu rajapinta on matkaviestimen ja tukiaseman valinen radiorajapinta. 

^ 10 21. Patenttivaatimuksen 14 mukainen verkkoelementti, tunnettu siita, etta se li- 
saksi kasittaa tietokantalohkon (15) mainitun jarjestelman tilaajalaitteita vastaavien 
matkaviestinverkon liittymatietojen tallentamiseksi. 



t 



T/FI99/00562 



15 



(57) Tiivistelma 

Tassa julkaisussa on kuvattu menetelma ja laite, jolla tilaajalaite tai tilaajaverkko 
voidaan liittaa matkaviestinverkkoon. Keksinnon ajatuksena on se, etta matkavies- 
tinverkon ja tilaajalaitteen tai -verkon valiin laitetaan verkkoelementti (11), joka 
emuloi molempien siihen kiinnitettyjen verkkojen suuntaan oikeaa rajapintaa. Li- 
saksi verkkoelementin (11) tehtavana on kytkea ja tarvittaessa myos keskittaa puhe- 
luja matkaviestinverkon ja tilaajaverkon valilla. Lisaksi verkkoelementti (11) kasit- 
taa edullisesti tietokantalohkon (15), johon on tallennettu matkaviestinverkon tar- 
vitsemat matkaviestinverkkoon liitettavan tilaajaverkon tilaajalaitteita vastaavat ti- 
laajatiedot. 



